T halassemia is a hematologic disease caused by an inherited genetic defect in the production of globin polypeptide chain. Thalassemia major is a variant of thalassemia, clinically manifests as severe chronic
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ABSTRACT
Background The life of patients with thalassemia major depends on blood transfusions, while repeated blood transfusions may cause adverse effects such as iron deposition in various organs, including heart and lungs, which eventually increases the pulmonary arterial pressure.
Objective This study was proposed to know the occurrence of pulmonary hypertension in patients with thalassemia major, measured by echocardiography in the Thalassemia Clinic, Department of Child Health, Medical School, Padjadjaran University/Hasan Sadikin Hospital, Bandung.
Methods A descriptive cross-sectional study was carried out on 30 patients with thalassemia major, aged 10-14 year-old who received repeated blood transfusions. The study was conducted from April to May 2002. Subjects were examined right after a blood transfusion completed and the pulmonary arterial pressure was assessed using Doppler-echocardiography and 2-D echocardiography.
Results Twenty two out of 30 subjects showed pulmonary hypertension, with pulmonary arterial pressure ranged between 32.3 to 46.2 mmHg. According to the age group, pulmonary hypertension was found in 12 out of 17 subjects aged 10-12 years old and 10 out of 13 subjects aged 13-14 years old. Keywords: pulmonary hypertension, thalassemia major, blood transfusion, echocardiography
Conclusion
The pulmonary arterial pressure can be measured by catetherization, but this technique is less preferable due to its invasiveness. Non-invasive technique is chosen such as echocardiography by measuring tricuspid regurgitation and doppler flow of the pulmonary artery. Echocardiography has been proven to be an accurate and reliable method to assess pulmonary arterial pressure. [9] [10] [11] [12] [13] [14] [15] [16] The objective of this study was to know the occurrence of pulmonary hypertension in patients with thalassemia major measured by echocardiography at the Outpatient Thalassemia Clinic, Department of Child Health, Hasan Sadikin Hospital.
Methods
This was a descriptive study with cross-sectional design, conducted from April to May 2002 in the Outpatient Thalassemia Clinic. Sample size was determined with 95% confidence interval, Zα score of 1.96, degree of absolute proximity of 15% (d), and disease proportion of 80% (P). From sample size formula (n= Zα 2 PQ/d 2 ), the minimum sample size was 30 children. 17 Subjects were determined by consecutive admission of patients with thalassemia major who underwent periodic transfusions and fulfilled the inclusion criteria i.e., aged 10-14 years, did not suffer from congenital heart disease, and had informed consent from parents. All subjects who fulfilled the criteria were recorded by name, age, and sex. Data were presented descriptively.
Echocardiography examination was performed right after the patient completed a transfusion, by using echocardiograph Logic 500 series, made by General Electric, with 2.5 MHz transducer. Complete echocardiography examination was performed to exclude congenital heart disease. Pulmonary arterial pressure was measured by examining maximal velocity of the tricuspid regurgitation (V max ) with Doppler echo at short apical axis -4 chamber view, cursor was placed at tricuspid valve. To calculate Transtricuspid gradient, modified Bernoulli equation (ÄP = 4 V 2 ) was used. Pulmonary arterial systolic pressure was the additional sum of transtricuspid gradient with right atrial pressure of 10 mmHg. The patient was considered had pulmonary hypertension when the sum exceeds 25 mmHg. [9] [10] [11] [12] [13] [14] [15] [16] 
Results
From 30 subjects who fulfilled the inclusion criteria, 17 were male and 13 were female. Seventeen subjects aged 10-12 year-old (primary school) and 13 subjects aged 13-14 year-old (junior high school). Three subjects had undergone splenectomy.
Twenty two subjects had pulmonary hypertension consisting of 15 male and 7 female subjects, with pulmonary arterial pressure between 32.4-46.2 mmHg. The occurrence of pulmonary hypertension based on age group can be seen in Figure below 
